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1 . A unidirectional valve comprising: 

a valve body including a frame, a valve openingthr^i 
valve seat extending from the frame and at leasTg^ptrilly surrounding the valve 
opening; and 

a valve flap having a^fifst portion attached to the frame and an adjacent 
second portion free ta.Hiove from a first position where the second portion is in 
contact with at Ipe^t a part of the valve seat to a second position where at least part 
of the secondportion is spaced from the valve seat, wherein the valve flap has a 
nonunif<5rm thickness. 
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2. The unidirectional valve of cl^im 1, whereiiUiie^valve^T^Tirrther 
comprises a first side spaced fr9m-a:'§econd Iside, and wherein the valve thickness 
varies between the first-a£d second sides. 
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The unidirectional valve of claim 2, wherein theyalye^ 
miniradm thickness and a maximum thickIless^5l^fwe5l the first and second sides, 
and wherein thejaaxiniunrtKickness is at least about 10% greater than the 
minimun^lhickness. 



4. The unidirectional valve of claim 1, wherein Jlje-vaJve^flap fiirther 
comprises a first end spaced from a second end, and^wfierein the valve thickness 
varies between the first and second ends. 



25 5. The unidiregtiofial valve of claim 4, wherein the valve flap has a 

minimum tTLickness-^afia a maximum thickness between the first and second ends, 
and whereuHlie maximum thickness is at least about 10% greater than the 
mmimufn thickness. 



6. TRei^iidirectional valve of claim 1, wherein the valve flap fiirther 
comprises a top surface, a bottom surface, and at least one rib extending from the 
top surface of the valve flap. ^n,^^ 




The unidiFecTional valve of claim 6, wherein the at least one rib 
iionuniform thickness of the valve flap. 

5^aI / 8. \ The unidirectional valve of claim 7, further comprising a plurality 
of ribs, whereirKeach of the plurality of ribs is spaced from each adjacent rib. 

9. The unidirectional valve of claim 1, wherein the valve seat is 
generally planar and the valve flap has a curvature that causes a bias of the valve 
10 flap toward the valve seat tcr^rovide a seal between the valve flap and the valve 
seat. 
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10. The unidirectional valvh of claim 9, wherein at least a portion of the 
curvature of the valve flap is at least parti^ly flattened when the valve flap 
contacts the valve seat. 
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1 1 . The unidirectional valve of claim 9^swherein the bias of the valve 
flap toward the valve seat is sufficient to provide a seaU>etween the valve flap and 
the valve seat in any orientation of the unidirectional valvfe 



12, The unidirectional valve of.QlairnJ.^jAih©Fein-the VidveTI^ has a 
stiffness and a mass, wherein tlie-^^atve ffe^ and a second valve flap have the same 
perimeter, shape, ai^d-affachment means, and wherein the ratio of the stiffness to 
the mass ot-thevalve flap is higher than for the second valve flap having a uniform 
thickifess. 




13. The unidi^ctional valve of claim 1, wherein the valve flap has a 
bottom surface that is generally planar and wherein the valve seat is generally 
nonplanar. 

14. The unidirectional val^of claim 1, wherein the frame of the valve 
body includes an angled portion adjacent the valve seat. 
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15. Thevunidirectional valve of claim 1, wherein the valve is an 
exhalation valve. 

16. The unidire^onal valve of claim 1, wherein the valve is an 
inhalation valve. 

17. The unidirectional valvbspf claim 1, wherein the valve flap is 
removably attached to the valve body. 



18. A respirator having a unidirectional valve, comprj^itig; 
face mask having at least one opening for receivji^g a unidirectional 

valve; and 

a unidirectional valve comprising: 

a valve body including a^ame, a valve opening through the frame, 
and a valve seat extending/from the frame and at least partially surrounding 
the valve opening; 

a valve fl:^ having a first portion attached to the frame and an 
adjacent secJond portion free to move from a first position where the second 
portionns in contact with at least a part of the valve seat to a second 
position where at least part of the second portion is spaced from the valve 
sjeat, wherein the valve flap has a nonuniform thickness. 

19. The res^ator of claim 18, wherein the face mask is formed of a 
filtering material. 

20. The respirator of cl^im 18, wherein the unidirectional valve is an 
exhalation valve. 

21. . The respirator of claim 1 8, w'Herein the -unidirectional valve is an 
inhalation valve. 






